The dynamics of vertebrate development are ultimately encoded in the binding of transcription factors to the regulatory elements of target genes in each cell. To address the transcriptional complexity of cellular commitment during myeloid differentiation, we collected a 13 point time-series to measure changes in chromatin accessibility and gene expression during the differentiation of human HL-60 cells into macrophages, monocytes, monocyte-derived macrophages, and neutrophils. We detect ~70,000 open chromatin elements, of which ~8,000 are differentially accessible across 96 ATAC-seq datasets. We use the gene expression and open chromatin footprinting data to build a gene regulatory network of key transcription factors that captures the cell and time-specific regulatory programs specified for coordinated myeloid differentiation. Altogether, our study highlights and emphasizes the complex regulatory circuitry required for cellular commitment using a multi-lineage model system of human myeloid differentiation.
